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NOTICE: Mhen governent or other dravings, speoi-
iicstions or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have fornalated., furnished, or in aw way
supplied the said dravings, specifications# or other
data is not to be regarded by implication or other-
vise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any vay be related
thereto.
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Order Nn.q. ARPA 269 Anit. of Contract: $119,772.86)

Prog,,ram Cocde No. : 3730 Coniract No. :Nonr 4212(00)

Cozilt iactor: Servo Corp. of Expiration Date: 31 May 1964
America., EIcksville. N.N Y.

Project Engr. : J. Jerger, Jr.
Hicksville(, N. Y.

Date of Contract: WE 8-9700, Ext. 327
U 1 June 1963

U'
Title of Work: bivostigat.' the Properties of Glasses Transmitting

in the 3 to 5 and 8 to 14 Micron Windows

0
1. TN TROD UC TION

1. 1 Work durinig thi, period has continued onl the s'election and
11' lrO~eti~smva-;urements of 20 As-S-Se-Te glasses.

a 1. 2 lve~ iligat iun of the 121. 8 micron absorption band has In-
chideCd multing of 2 kg qu.-ntities of representative As-Se-

0 Te vlasses to xvci 1Ev ox:ide elimination procedures. This
investi-ation Iia'i :.LLo I)Cin extended into the area of As-

o Se-Ccghue

a 1. 3 Work wasI a 1,0 1)f'!-un onl certah"a aspects of the investigation~
U'of the long wav~elenogth aI)ýorpt ion characteristics of As4 -'.-,:e

2. M.AJOR ACCOMPLISHTMENTS

2. 1 Part I - Selection and Properties Measurement of As-S-Se-Te
Glas ses.

IT-wenty ghLas.es h. Iýcn . ected for complete property
measuremlent . The softe'n N h,(Orange of these ninterilas
lies betweenl 100 and 1800

, and their transmispsion pro-
l)(rties are routghly equivalent to that of AS21 3 glass.
From first-order zuea-.urements made onl the rapid refrac-
tonieter, thev inldices will be In the range from 2. 2 to 3. 0.

Specimen -r e bgprjared for mea~surement of chemical,

optirutl, physicnl .ýncl thermal propertiU'sý



2.2 Part IT - Investihgation of Infrared Absorption a..s a Function
of Formulation Procedures

Dr. Howard A. ohbin.son. Hend of Physies Dept. Ade!phi
University ha.i been retained as a consultant on this part

U3 of the program. Dr. Robinson's fifteen years of study of
the vitreous state is expected to enable him to make a

W significant contribution to the progress of the present in-
ve:;tigation.

Equipment for suIbjecting glass specimens to simultaneous
high temperature and pressure has been ordered. Delivery

z is expected within the next two weeks, and experimentation
0 will begin as soon a-; file installation has been completed.
F
<[ In addition to determining effects on IR absorption, the use
.3 of hiigh tenlipvrature and pressure Is expected to provide
a. data which NOill either subst:utiate or disprove the theory

thaLt structurally the sulfide, selenide and telluride glasses
0 con b i.•t of molecular chain.- or laminae cross-linked with

mars enic. This theory presupposes a threefold coordination,
0 and density increase under pressure should he relatW"ely
> small. If,. inste.id, t oordination should b.., fivefold, density

(:"changes may be expected to be quite pronnounced. Pressure
rneffects on density and absorption are expected to yield In-

formation on interatomic spacing.

Twvo-kilogram melts were made of As2Se 3 , As2SeS and
gla.sses containirig 30 As, 30 Se. 40 Te and 25 As, 45 Se,
30 Te in order to verify oxide removal procedures. After
melting and homogenizing, the melt tubes were raised In
the furnace so that the top ends were at a temn prature below
190°C while the melts were maintained at 500uC. After
soaking overnight in this manner to enable the gaseous
oxides to esc'ape and condense in the cold end, the melts
were :lowly cooled and annealed. Reduction of the 12. 8it
band indicates the efficacy of this method.

Reconsideration of the fundamental absorption bands of
various oxides indicated that in glasses contahilag As-Se-
Ge there is an (overlp) of the Gee2 and As203 bands. From



this, it seemed that elimination of oxides from As-Se-Ge
glasses which have hlith softening points should signifi-
cantly improve infrared trans mission. Experimental
melting is novW in progress to test this supposition.

U In order to study "side band" effects or broadening of
a fundamental absorption, bands caused by the amorphous
W structure of these glasses, specimens of As 2 S3 ,

As 2 Se 3 and As2Se 5 are being carefully formulated In
4 order to maintain the highest possible purity and homo-
IL rgeneity. The application of Beers Law will determine
0 exactly where in the spectrum the fundamental absorption

and side bands, if any,exist. Efforts are also being
o made to obtain single crystals of these compounds of suf-

ficient size and purity to enable a comparison between
4 the absorption charanteristics of the vitreous and crystal-
aI line forms.
0

3. PRlOBEMS ENCOUNTERED

U No particul:-r 1ýroblenms were encountered during this period.

> 4. FUTURE PLANS

W 4.1 Part I

Property determination of the selected glasses will proceed.

4.2 Part IT

Work will continue on the study of the 12.811 absorption
band and on the fundaniental bands of As, S and Se
compounds.

High temperature-pressure equipment will be Installed
and investigation of effects of variation of these para-
meters on the glasses will begin.
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